One-dimensional differential model of Saint-Venant describes the free flow of water in the open bed. For the kinematic approximation which is a quasi-linear first-order equation in the stationary case, there is a general analytical solution , for the non-stationary case it is required the development of a special algorithm for finding solutions . This paper presents analytical solutions of several stationary and non-stationary tasks.
The model of Saint-Venant
In [1, 2] to simulate the hydraulic regime of the Red River software MIKE 11 was successfully applied. This software is developed by the Danish Institute for Hydrodynamic. In the module MIKE 11 for the calculation of unsteady water flow 
Analytical solutions:
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